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1
$F$ $F^{n}=\{(a_{0}, \cdots, a_{n-1})|a_{i}\in F\}$ $C$
$n$ $C\subseteq F^{n}$
$(a_{0}, a_{1}, \cdots, a_{n-1})\in C$ $(a_{n-1}, a_{0}, a_{1}, \cdots, a_{n-2})\in C$
$C$
$F$ $n$ $c=(c_{0}, c_{1}, \cdots, c_{n-1})\in F^{n}$
$(a_{0}, a_{1}, \cdots, a_{n-1})\in C$
$(a_{1}, a_{2}, \cdots, a_{n-1}, a_{0}c_{0}+a_{1}c_{1}+\cdots+a_{n-1}c_{n-1})\inC$
$C$ $c$
S. R. L\’opez-Permouth B. R. Parra-Avila, S. Szabo
[5]
$F$ $1\neq 0$ $n$ 2 $(g)$ $g\in F[X]$
2
$F$ $F^{n}$ $k$ $C$ $[n, k]$
1. $C$ $F$ $n$ $c=$ $(c_{0}, c_{1}, \cdots, - 1)$ $\in F^{n}$
$(a_{0}, a_{1}, \cdots , a_{n-1})\in C$
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$(0, a_{0}, a_{1}, \cdots, a_{n-2})+a_{n-1}(c_{0}, c_{1}, \cdots, c_{n-1})\in C$
$C$ $c$
$c=(c_{0}, c_{1}, \cdots, c_{n-1})\in F^{n}$ $f(X)=X^{n}-c(X)$ $c(X)=$
$1X^{n-1}+\cdots+c_{1}X+$ $F$- $\rho$ : $F^{n}arrow F[X]/(f(X))$
$a=$ $(a_{0}, a_{1}, \cdots , a_{n-1})$ $a_{n-1}X^{n-1}+\cdots+a_{1}X+a_{0}$
$\rho$ $c$ $F[X]/(f(X))$
$C$ $F[X]/(f(X))$
$g$ $h$ $C=(g)/(f)$ $f=hg$














3. $C$ $R$ $n$ $c=(c_{0}, c_{1}, \cdots, c_{n-1})\in F^{n}$
$(a_{0}, a_{1}, \cdots , a_{n-1})\in C$
$(a_{1}, a_{2}, \cdots, a_{n-1}, a_{0}c_{0}+a_{1}c_{1}+\cdots+a_{n-1}c_{n-1})\inC$
$C$ $c$
$C\subseteq F^{n}$ $c=$ $(c_{0}, c_{1}, \cdots , c_{n-1})$
$C$
$tD_{c}=(\begin{array}{lllll}0\ddots 0 c_{0}1 \ddots c_{1} \ddots \vdots 0 1 c_{n-1}\end{array})$
$F^{n}$
$x=(x_{0}, x_{1}, \cdots, x_{n-1}),$ $y=(y_{0}, y_{1}, \cdots, y_{n-1})\in F^{n}$
$<x, y>= \sum_{i=0}^{n-1}x_{i}y_{i}$
$C$ $C^{\perp}$
$C^{\perp}=\{a\in F^{n}|$ $c\in C$ c, $a>=0\}.$
$C^{\perp}$ $F$ $\dim C^{\perp}=n-dimC$
4. $C\subseteq F^{n}$ $C$ ( )
$C^{\perp}$ ( )
4
$F$- $\tau$ : $F^{n}arrow F[X]/(X^{n}-c_{n-1}X^{n-1}-\cdots-c_{0})$
$\tau(a_{0}, a_{1}, \cdots, a_{n-1})=\overline{b_{n-1}X^{n-1}+\cdots+b_{1}X+b_{0}}$




56. $C\subseteq F^{n}$ $\tau(C)=(g)/(f)$ $f=hg$ .
$g,$ $h\in F[X]$
7. $n=5$ $f(X)=X^{5}-c_{4}X^{4}-c_{3}X^{3}-c_{2}X^{2}-c_{1}X-c_{0}$






$C\subseteq F^{5}$ $\tau(C)$ $F[X]/(f(X))$
5 $QF$
$R$ ( ) $R$. $P$ $R$.
$g:Marrow N$ $R$- $f:Parrow N$ $f=goh$
$R$- $h$ : $Parrow M$
$R$- $Q$ $R$- $g$ : $Narrow M$ $R$- $f$ : $Narrow Q$
$f=h\circ g$ $R$- $h$ : $Marrow Q$
$R$ ( ) $R$- ( ) $R$
$R$- $M$
$R$ ( ) $R$- ( )
$R$
8. $R$ ( ) $R$
$R$ $QF$ (quasi-Frobenius)
$QF$ -
$R$- $C\subseteq R^{n}$ $c\circ$
$C^{O}=\{\lambda\in Hom_{R}(R^{n}, R)|\lambda(C)=0\}.$
9. $R$ ( )
(1) $R$ $QF$
(2) $M\subseteq R^{n}$ $M^{oo}=M$
55
$QF$










$R$- $\delta_{x}$ : $R^{n}arrow R$ $x\in R^{n}$ $\delta_{x}(y)=<y,$ $x>$
12. $x$ $\delta_{x}$ $\delta$ : $C^{\perp}arrow c\circ$ $R$ -
$QF$
13. $R$ $QF$ $C\subseteq R^{n}$ $(C^{\perp})^{\perp}=C$
11 13
14. $R$ $QF$ $C$
$C^{\perp}$
15. $R$ $QF$ $C\subseteq R^{n}$ $R$-
$C^{\perp}$ $R$ - $rankC^{\perp}=n-$ rank$C$
1
16. $R$ $C$ $R[X]/(f(X))$




$C$ $R[X]/(f(X))$ $f=X^{n}-\alpha\in R[X]$ $C$
$QF$
17. $R$ $QF$ $f=X^{n}-\alpha\in R[X]$ $f=hg\in R[X]$
$g$ $h$ $n-k$ $k$ $C$ $R[X]/(X^{n}-\alpha)$
$g$ $[n, k]$ - $h(X)=h_{k}X^{k}+$
$h_{k-1}X^{k-1}+\cdots+h_{1}X+h_{0}$ $C$ $(n-k)\cross n$
$H$
$H= (h_{k}000 h_{k}.. h_{1}0^{\cdot} h_{k}h_{1}h_{0}. h_{0}0. h_{1}. h_{0}000)$ .
18. $R$ $QF$ $C\subseteq R^{n}$ $C$ $C^{\perp}$
$C^{\perp}$
$C$
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